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(57) Abstract 



The present invention relates to a method for sterilising water as well as to a device for realising the same, wherein influent water is 
treated by the simultaneous action of atomic oxygen, carbonic acid and hydrated ions of hydrogen peroxide in electrolysers that comprise 
two chambers with cationic exchange membranes (6, 14). When passing through gas separators (5), the catholyte is depleted of its hydrogen 
and further discharged from the device through a duct (4). The anolyte, which has acquired a pH of between 3 and 4, is depleted of oxygen 
0 2 and carbon dioxide C0 2 in gas separators (7) before being fed through a duct (12) for treatment in a second electrolyser. Before entering 
the anodic chamber, the solution has a pH ranging between 8.5 and 9.0 thanks to the adjunction of a sodium hydrocarbonate solution from a 
vessel (20). After the electrolysis in the second electrolyser, the catholyte has acquired a pH of between 7.0 and 8.5 in the cathodic chamber 
(11) and has been depleted of hydrogen in gas separators (13). The catholyte is then discharged from the device through a duct (16) and may 
be used as a drinkable water that exhibits improved organoleptic and bacteriological quality indices. The device for sterilising water 
comprises a pair of electrolysers which include cationic exchange membranes and comprise connections from dosing vessels at the anodic 
chamber inlets. The electrolysers are linked together so that the anodic chamber outlet of the first electrolyser is connected to the anodic and 
cathodic chamber inlets of the second electrolyser. The anodic chamber outlet of the second electrolyser is in turn connected to the mixing 
chamber containing the influent water to be treated and fed into the first electrolyser. The cathodic chamber outlets of the first and second 
electrolysers consist in outlet channels for the solutions obtained from the device, said solutions being drinkable water. 



(57) PecJiepaT 



Cnocoo ooe33apa^cHBaHHH bohm h vctpohctbo jum ero peajiH3auHH. 

06pa6oTKa hcxoahoh bohm ocyiuecTBJuieTca oaHOBpeMeHHbiM bo3- 
^eHCTBHeM aTOMapHoro KHCJiopoaa, yrojibHOH khcjiotbi h ruapaTHpoBaHHbix 
hohob nepeKHCH Boaopojia Ha .aByxKaMepHbix 3JieKTpojiH3epax, ocHameHHbix 
KaTHOHOooMeHHbiMH MeMopaHaMH 6 h 14. Ilpoxozm qepe3 ra300TziejiHTejiH 5. 
KaTOJiHT ocBooo^caaeTCH ot Boaopozia h yaajmeTcn m ycTpoficTBa nepe3 Tpyoo- 
npoBo/i 4. Ahojiht, npHoopeTa* coctohhhc, xapaicrepH3yeMoe pH = 3... 4, ocbo- 
6oHcnaeTC5i ot KHCJiopoaa Oi h iwoKcitaa yrjiepoaa CO2 Ha ra300TiiejiHTejmx 7 
h nocTynaeT no TpyoonpoBom' 12 Ha o6pa6oTKy bo btopoh 3jieiapojiH3ep. 
riepca nocTynneHHeM b aHOzmyio KaMepy pacTBop HMeeT pH = 8,5. ..9,0 onaro- 
jxapz BBe^eHHK) H3 eMKocTM 20 pacTBopa ranpoKapooHaTa HaTpn*. riocjie 
3JieiopojiH3epa Ha btopom 3JieicrpojiH3epe KaTOJiHT, npHOopeTH b KaTo/iHOH 
KaMepe 1 1 coctohhhc pH = 7,0. ..8,5 h ocbooootbhihcb ot Boziopona Ha ra30- 
OTnejiHTejiax 13, BbiBonHTCH nepe3 TpyoonpoBOii 16 H3 ycTpoHCTBa juih. 
Hcnojib30BaHH^i b KanecTBe nHTbeBOH bozcu. ilaHHan nHTbeBaa Bozia HMeeT 
yjiyHiueHHbie opraHOJienraHecKHe h oaKTepHOJionmecKHe noKa3aTejiH 
KaqecTBa. Yctpohctbo mm ooe33apa>KHBaHHH bo;h»i conep>KHT iiBa sjieicrpo- 

JIH3epa, CHa6>KeHHbIX KaTHOHOOOMeHHblMH MeMOpaHaMH H HMeiOIHHMH Ha 

BBoaax b aHO^Hbie KaMepbi noznciuoHeHHH ot A03HpyiomHx eMKOCTefi h 
coeimHeHHbix apyr c ^pyroM t3khm oopa30M, hto BHBoja H3 anojmoPL KaMepbi 
nepBoro 3JieKTpojiH3epa nozuunoHeH k BBonaM b aHOflHyio h KarojiHyio KaMepbi 
BToporo 3JieKTpo^H3epa, a bbibozi H3 aHonHOH KaMepbi BToporo 3JieiapojiH3epa 
noiiKjiiOHaK)T k KaMepe CMeuieHna c hcxcxohoh oopaoaTbiBaeMOH BoaoiL 
nocTynaiouieH b nepBbin 3JieKTpojiH3ep, a BbiBOiibi H3 KamnHbix KaMep 
nepBoro h BToporo 3JieKTpojiH3epoB hbjwiotch BbixoziHbiMH TpaicraMH 
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CTIOCOE OBE33APA3KHBAHHJI BO^M H YCTPOHCTBO RJIK 

ErO PEAJ1H3AI4HH 

MTTK C02F 1/46 

H3o6peTeHHe othochtc* k o6jiacTH xhmhhgckoh hjih 4>n3HHecKofi 
o6pa6oTKH BOjibi, b nacTHocTH 3JieKTpojiH30M, h npe,aHa3HaHeHO juw 3Jieiapo- 
XMMHHecKoro nojiyneHna nHTbeBoft Bozibi. 

H3BecTeH cnoco6 o6e33apa5KHBaHHH bo^m, ocHOBaHHbiii Ha 030HHpOBaHHH 
o6i>eMOB Bozibi (1). HeaocTaTKOM cnocoSa RBimercn rp0M03ziK0CTb h anoac- 

HOCTb yCTaHOBKH, HCIIOJIb3yiOmeH TOKCHHHOe BeilieCTBO (03) C CHJIbHblMH 
KOpp03HHHbIMH CBOHCTBaMH, a TaiOKe TIHaTeJlbHOCTb IIOjirOTOBKIi o6l>eMOB 

B03£yxa, c KOTopbiM 030H noaaeTCfl jum 6ap6orapOBaHH5i o6pa6aTbiBaeMOH 
Bozibi. H3BecTeH cnocoG o6e33apa»cHBaHiw bojxu cepe6pOM (2). He,no CTancaMH 
#aHHoro cnocoGa hbjdhotc^ 3HaHHTejibHan 3aBHCHMOCTb 3(|)(|)eKTa o6e3- 
3apa^cHBaHna ot cocTasa BO#bi (najimuQ b Bo#e BemecTB, a,ncop6Hpyioimix 
hohh cepe6pa, CHHacaeT 6aKTepHiiH£HbiH 3^qkt), a TaiOKe cnoco6HOCTb 
cepeopa, ^Bjimomeroca TaacejibiM MeTajuiOM, h ero coextHHemiii HaKaruiHBaTbcs 
b opraHH3Me Hejioseica. H3BecTeH cnoco6 xjiopupoBaHira bo,zu>i pacTBopaMH 
rnnoxnopHTa HaTpna, nojiynaeMoro 3JieiopojiH30M Bozmoro pacTBopa noBapeH- 
hoh cojih (3). HeziocTaTKaMH cnocoSa hbjmiotch: He^ocTaTOHHaji 3(J)4)eKTHB- 

HOCTb no OTHOUieHHK) K 60Jie3HeTBOpHbIM 6aKTepHHM ? yCTOHHHBbIM B KHCJlblX 

cpe,nax, HH3Kan 34)^eKTHBHOCTb aeficTBH^ xjiopa h ero coe#HHemiH b Boae npn 
3HaneHHJix ee BO^opoflHoro noKa3aTeim 6ojibine 8, a Tajo«e yxyzunemie 
opraHOJienTHHecKHx noKa3aTenefi o6pa6aTbiBaeMofi BO,zibi. H3BecTHO 
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ycTpoftcTBO, cozjep>Kamee asa 3JieKTpojiH3epa, 6aKH mm npHroTOBJieHH* 
BoztHoro pacTBopa noBapeHHoft cojih h cmkoctb jxjw HaKaiwHBamta 3JieKipo- 
XHMHnecKH nojiyqeHHoro pacTBopa rHnoxnopHTa HaTpiDi NaOCl (4). 
HejjocTaTKOM 3Toro ycTpoficTBa XBiwercK hcbo3mo^hoctb npoBe^eHH^ pa3- 
ziejiBHO mejiOHHoft b k3tojxhoh Kaiviepe h khcjiothoh b aHo^Hofi KaMepe ojmoro 
h Toro ^ce ooi>eMa bojim npo^yKTaMH 3jicktpoxjimhhcckhx peaKUHH. 
3aAana 5 Ha penieHHe KOTOpoft HanpaBjieHO H3o6peTeHHe - yjiynmeHHe 

TeXHHKO-3KOHOMOTeCKHX nOKa3aTeJieH 06pa60TKH BOJlhl. TeXHHHeCKHM 

pe3yjibTaTOM ziaHHoro H3o6peTCHiw jrajraeTCfl yjiynineHHe opraHOJienTHHecKHX 
h 6aKTepHOjiorHHecKHx noKa3aTejiefi nHTteBOH BO#bi 3a c^eT Hcnojn>30BaHKa 
b KanecTBe OKHCJiHTejieft SaKrepHH h coe^HHeHHH 3JieicipoxHMH i iecKH nojiyneH- 
hbix yrojibHoft khcjiotbi H2 CO 3, aTOMapHoro KHCJiopoaa O h rH/jpaTHpoBaH- 
hbix hohob nepeKHCH BO,aopo^a H2O2 Rjvl stoto nyTeM noflKjnoHeHiw zusyx 
^ByxKaMepHbix 3JieiapojiH3epOB c KaTHOHOooMeHHbiMH MeM6paHaMH no cxeMe 
(FIG. 1): 1- BBoa hcxozihoh bojxbl b KSTORHyio KaMepy nepBoro 3JieKTpojiH3epa - 
BbiBOji KaTOJiHTa 3a npe^ejibi ycTpoficTBa b icanecTBe cGpoca; 2 - bbo# bohbi b 
aHozmyio KaMepy nepsoro 3JieKipojiH3epa b CMecH c ao3HpyeMbiM pacTBopoM 
NaHC03 b aHOziHyio KaMepy BToporo 3JieKTpojiH3epa - cMeineHHe c hcxo^hoh 
bojxoh, nocTynaromeft b ycTpoficTBO Ha o6pa6oTKy; 3 - bbojx bojubi b aHOziHyio 
KaMepy nepBoro 3JieiapojiH3epa b CMecH c ,no3HpyeMbiM pacTBopoM NaHCO? - 
o6pa6oTKa bo/ibi b qhojihqPl KaMepe nepBoro 3JieKTpojiH3epa - bbibozc KarojiHTa 
3a npe^ienbi ycTpoficTBa b KanecTBe riHTbeBOH boam. 06pa6oTKa hcxoahoh 
bo^w ocymecTBjMecra o#HOBpeMeHHbiM B03jieHCTBneM KHCJiopoaa, yrojibHofi 
KHCJiOTbi, a TajoKe rH/jpaTHpOBaitHbix hohob nepeKHCH BO/jopo/ia Ha jiByx 
^ByxicaMepHbix 3jieKTpojiH3epax, ocHamemibix KaTHOHOooMeHHbiMH MeMSpa- 
H3MH, c BBeaeHHeM b aHO#Hyio KaMepy nepBoro 3JieKipojiH3epa BO#Horo 
pacTBopa THApoKap6oHaTa HaTpnii NaHC03 c pH = 10 ? 5...1 1,5, a b aHo/myio 
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KaMepy BToporo 3JieKipojiH3epa - Bozmoro pacTBopa NaHC03 c pH = 8, 5... 9,0, 
nojiyqeHHeM Ha nepBOM 3JieieipojiH3epe nocjie aHOzmoft KaMepbi aHOjiHTa c 
pH = 3...4, nocjieziyiomeH ^ocTaBKofi ero b o6e KaMepbi BToporo 
3jieKTpojiH3epa h nojiyneHHeM nocjie KaToxtHofi KaMepbi nHTbeBOH boabi c 
pH = 7 9 0. ..8,5, npn 3tom nojiynaeMbiii bo btopom 3JieKrpojiH3epe aHOJiHT 
CMeuiHBaeTOi c hcxozihoh bo#oh nepezi bbqjxqylhqm b KaMepbi nepBoro 3Jieiopo- 
jiH3epa, a KaTOJiHT nocjie nepBoro 3JieicipojiH3epa otbo^htca H3 ycTpoftcTBa. 
BBe^eHHe b uHpKyjrauHOHHbie aHO/mbie KOHTypbi pacTBopoB rHjapoKapGoHara 
HaTpiw no3BOJMeT nojiyHHTb hoboc cbohctbo, 3aKjnoHaiomeecH b yjiynmeHKH 
opraHOJienTHHecKHX h oaKTepHOJiorHHecKHX noKa3aTejieft Ka^ecTBa nHTbeBofi 
Boztbi. CyuiHOCTb cnoco6a Bbipa^ceHa b oziHOBpeMeHHOM OKHCjnrrejibHOM 

B03AeHCTBHH Ha B03M02KH0 IipHCyTCTByiOHIHC B GaKTepHH H COeZmHCHHJJ 

o6pa3yiomHxcH h npncyTCTByiomHx TOJibKO npH npouecce 3JieKTpojiH3a b 
3JieiapojiH3epe aTOMapHoro KHCJiopo#a, yrojibHOH khcjiotm, a TaioKe romp am - 
poBaHHbix hohob nepeKHCH Bo^opofla. JJjul npeaoTBpameHH^ nepeTeKaHHa 
3JieKTpojiHTOB h cejieKTHBHoro nepexoxia hohob Na h H H3 aHoxmofi 
KaMepbi b KaTojiHyio, a TaiQKe mm npe^OTBpameHH^ nepexojia hohob OH H3 
KaTOziHOH KaMepbi b aHozmyio KaMepy, 3JieKTpojiH3epbi ocHameHbi KaraoHo- 
o6MeHHbiMH MeM6panaMH 6 h 14. IIpH nonaaaHHH Bozmoro pacTBopa NaHCOs 
b aHO/myio KaMepy nepBoro 3JieiapojiH3epa no# .aeftcTBHeM 3JieicipHHecKoro 
TOKa Ha aHozie npoTeKaioT peaKimn: 
2HC03 - 2e -> 2 CO2 + H2O + O' ; 
H2O - 2e ->2H f + 0; 
O* + O' -> O2 ; 

npH 3TOM B CaMOH 3JieKTpOXHMHHeCKOH >I L ieHKC aHOtfHOH KaMepbi npoTeKaioT 

peaicnHH: 

HCCb -> H+ + CO a 3 ; 
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+ HCC>3~ ->H2COs ; 
npH Bbixo,ae H3 3JieKTpoxHMPraecKOH jraeiiKH aHOzwofi KaMepti npoHcxo^HT 
pa3Jio»ceHHe yrojibHOH khcjiotm: 
H2CO3 -> H2O + CO2 

BpeMA B03zteScTBH5i yrojibHoft khcjiotm, aTOMapHoro KHCJiopoaa h rHaparapo- 
BaHHbix hohob nepeKHCH BO^opoaa Ha o6i>eM &oim saBuciiT ot bcjihhhh 
npHJiaraeMoro TOKa h ot ckopocth TeneHPDi bo^m b aHoziHOH Kaiviepe 3Jieiapo- 

JlH3epOB. 

Ha FIG.l H3o6pa^ceHO ycTpoftcTBO jxrra peajiH3aiiHH 3aaBjDieMoro cnoco6a 
o6e33apaHCHBaHna BO#bi: 1, 4, 9, 12, 16, 18, 19 - Tpy6onpOBO£bi; 2 - CMecHTejib; 
3, 11 - KaTojmbie Kaisiepbi; 5, 7, 13, 15 - ra3ooT#ejiHTejiH; 6, 14- KaraoHO 
o6MeHHbie MeM6paHbi; 8, 17- aHOjiHbie Kaisiepbi; 10, 20- #03HpyiomHe 

CMKOCTH. 

HcxoAHaa BO/ia no Tpy6onpoBO#y 1 npoxozurr CMecirrejib 2, pa3,aejLSDicb 
Ha ziBa noTOKa, nocTynaeT b nepBbin 3JieiciponH3ep no ji&yM HtmHBHayajibHbiM 
KOHTypaM: no o^HOMy - BO.ua nocTynaeT b KaroaHyio KaMepy 3, a no BiopoMy - 
nocjie o6oramemra bo^hbim pacTBOpOM rtmpoKapGoHaTa uarpmL us 
zi03HpyionieH eMKOCTH no pH = 10,5... 1 1,5 qepe3 Tpy6onpoBozi 9 nocTynaeT b 
aHoaHyio KaMepy 8. Ilocjie 3aBepnieHHfl npoijecca 3JieKTpojiH3a Ha nepBOM 
3JieKTpojiH3epe KarojiHT, npoxozw ^epe3 ra3ooT7iejiHTejib 5, ocBo6o^caaeTCH ot 
Boziopo^a h yziajraeTCfl H3 ycTpoftcTBa *iepe3 TpySonpOBoa 4, aHOJiHT nocjie 
nepBoro 3JieicrpojiH3epa, npHo6pera cocTOiiHHe, xapaicrepH3yeMoe pH = 3... 4, 
ocBo6oaeaaeTCfl ot KHCJiopoaa h CO2 Ha ra3ooT#ejiHTejie 7 h nocTynaeT no 
TpySonpoBOAy 12 Ha #ajibHeHinyK) o6pa6oTKy Ha BTOpofi 3JieKTpojiH3ep. Ilepea 
nocTynneHHeM b aHO#Hyio KaMepy paeraop, 6jiaro,aapH bbg^chhio THapoKap6o- 
HaTa HaTpira H3 £03HpyiomeH cmkocth 20, ^oboahtm ro pH = 8,5... 9,0. Ilocjie 
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3jieKTpojiH3a Ha btopom 3neKTpojffl3epe ketojiht, npHOopera b ketozihoh 
Kaiviepe 1 1 cocroflHue, xapaicrepH3yeMoe pH = 7... 8,5, h ocBo6o ( aHBinHCb ot 
BOROpom Ha ra300T£ejiHTejie 13, BbiBO^HTc^ qepe3 Tpy6onpoBoa 16 H3 
ycTpoficTBa mix Hcnojii>30BaHHJi b KanecTBe nHTbeBOH BO#bi. Ahojiht nocjie 
aHOiiHoft KaMepbi 17 BTOporo 3JieKTpojin3epa, ocBoSozmBimicb ot KHCJiopo/xa H 
iiHOKCO/ia yrjiepoaa Ha ra300T/iejiHTejie 15, nocTynaeT b CMecHTejib 2, me 
CMeiUHBaeTCH c hcxootoh bo#oh, noerynaiomeH na o6pa6oTKy b ycTpoHCTBO. 

^aHHbifi cnoco6 o6e33apaflCHBaHna Bojihi h ycTpoficTBo juw ero peajiH3auHH 
npHMeHHiOTCH b rajibBaHHHecKHx npoMbiiiuieHHbix ycTaHOBKax h b ycTaHOBKax 
jum nojryqeHH^ ra30B ajieiopoxHMHHecKHM nyreM, juix CHHTe3a jie3HH(J)HUH- 
pyiouiHx h MOfomnx cpeiiCTB, b 6HOTexHOJiorK5ix juui KoppeKHHH pH cpejibi h b 

OTpaCJMX BO^OnO^rOTOBKH. 
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c&OPMYJIA H30BPETEHH5I 

1. Cnoco6 o6e33apa)KHBaHHH boah, ocHOBaHHbift Ha 3JieKTpojiH3e, 
OTjimLaiomHHCH TeM, hto o6pa6oTKy hcxo^hoh bo^bi ocynjecTBjraioT 
oziHOBpCMCHHBiM B03ZJCHCTBHCM Ha Hee b aHO/XHbix KaMepax ziByx ^Byx- 
KaMepHbix 3JieKTpojriH3epoB c KaTHOHOo6MeHHbiMH MeM6paHaMH aTOMapHoro 
KHCJiopoaa, yrojibHOH khcjiotbi, a TaioKe rH^paTHpOBaHHbix hohob nepeKHCH 
Boaopo^a c BBe^eHHeM b aHO,zmyK> KaMepy nepBoro 3JieKTpojiH3epa Bo^Horo 
pacTBopa raapoKapGoHaTa HaTpira c pH = 10,5... 11,5, b aHO^Hyio KaMepy 
BToporo 3JieiapojiH3epa Bozmoro pacTBopa rwipOKapSoHara HaTpiw c 
pH = 8,5... 9,0, nojiyneHHeM nocjie aHOAHoft KaMepbi nepBoro 3JieicrpojiH3epa 
aHOJiHTac pH = 3...4, nocjieztyroniefi ^ocTaBKoii ero b o6e KaMepbi BToporo 
3JieiapojiH3epa h nojiyneHHeM nocjie KaTOzmoft KaMepbi BToporo 3Jieicrpo- 
jiH3epa iiHTbCBOH BO^nbi c pH = 7,0... 8,5, npn 3tom nojiynaeMbiii bo btopom 
3JieKTpojiH3epe aHOJiHT CMemnBaeTCfl c hcxozihoh bo^oh nepea BBezieHHeM b 
KaMepbi nepBoro 3JieKTpojiH3epa, a KaTOJiHT nocjie nepBoro 3JieKipojiH3epa 

OTBOZIHTCH H3 yCTpOHCTBa. 

2. YcTpoHCTBo jjjw o6e33apa^KHBaHH^ Bo^bi, co^ep^camee juBa 3Jieicrpo- 
jiH3epa, OTjiHHaiomeecfl TeM, *rro 3JieicrpojiH3epbi, CHa6tfceHHbie KaraoHO 
ooMeHHbiMH MeM6paHaMH h HMeioniHe Ha BBO,nax b aHo^Hbie KaMepbi no#- 
KjnoHeHHH ot ao3Hpyioiimx eMKocTeft, h coe^HHeHHbie #pyr c apyroM TaK, 
hto BbiBoa H3 aHO^HOH KaMepbi nepBoro 3JieKrpojiH3epa noziKjnoHeH k BBcmaM 
b aHo^Hyio h KaTOAHyio KaMepbi BToporo 3JieiapojiH3epa, bbibo^ h3 aHo/XHOH 
KaMepbi BToporo 3JieKTpojiH3epa noflKjno^eH k KaMepe CMeinemiH c hcxo^hoh 
o6pa6aTbmaeMOH bo#oh, nocTynaromeft b nepBbifi 3JieKTpojiH3ep, a BbiBO^bi H3 
KaTo^Hbix KaMep nepBoro h BToporo 3JieicrpojiH3epoB npeziCTaBjunoT co6ofi 
Bbixo^Hbie Tpaicrbi 3JieiapoxHMm[ecKH nojiyqemibix pacTBopoB H3 ycTpoftcTBa. 
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